Kinetic properties of the purified Ca2+-translocating ATPase from human erythrocyte plasma membrane.
The basic kinetic properties of the solubilized and purified Ca2+-translocating ATPase from human erythrocyte membranes were studied. A complex interaction between the major ligands (i.e., Ca2+, Mg2+, H+, calmodulin and ATP) and the enzyme was found. The apparent affinity of the enzyme for Ca2+ was inversely proportional to the concentration of free Mg2+ and H+, both in the presence or absence of calmodulin. In addition, the apparent affinity of the enzyme for Ca2+ was significantly increased by the presence of calmodulin at high concentrations of MgCl2 (5 mM), while it was hardly affected at low concentrations of MgCl2 (2 mM or less). In addition, the ATPase activity was inhibited by free Mg2+ in the millimolar concentration range. Evidence for a high degree of positive cooperativity for Ca2+ activation of the enzyme (Hill coefficient near to 4) was found in the presence of calmodulin in the slightly alkaline pH range. The degree of cooperativity induced by Ca2+ in the presence of calmodulin was decreased strongly as the pH decreased to acid values (Hill coefficient below 2). In the absence of calmodulin, the Hill coefficient was 2 or slightly below over the whole pH range tested. Two binding affinities of the enzyme for ATP were found. The apparent affinity of the enzyme for calmodulin was around 6 nM and independent of the Mg2+ concentration. The degree of stimulation of the ATPase activity by calmodulin was dependent on the concentrations of both Ca2+ and Mg2+ in the assay system.